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(54) Process for preparing cheese 
analogs 

(57) Synthetic cheese like products 
are prepared by the steps of form- 
ing an aqueous slurry of full-fat 
oleaginous seed material at a pH 
below about 3.5, subjecting the 
aqueous slurry to shear conditions 
sufficient to disrupt the natural cel- 
lular structure of the seed material, 
adjusting the pH of the slurry to the 
seed protein's isoelectric point to 
precipitate protein, separating the 
entire insoluble portion from the 
slurry, homogenizing the insoluble 
portion, adjusting the pH of the 
homogenized insoluble portion to 
about 5.3 to 7.0, and blending 
sufficient flavouring agents 
therewith to produce a cheese-like 
flavour. The seed material may be 
beans, lentils, peanuts, soybeans, 
rapeseed, safflower, or sunflower. 



Additional fats may be blended with 
the product. Gums, colourants, ca- 
sein, albumin, preservatives, salt 
and starch may also be present. 
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SPECIFICATION 

Process for preparing cheese analogs 
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texture, whereas about 60 to 75 percent 
moisture by weight in the solids results in 
product having a semi-soft to soft creamy 
texture. The moisture content of the insoluble 
5 portion can be easily controlled by the remov- 
al of moisture by the separation means or by 
the addition of water thereto. 

The separated insoluble portion of the slurry 
is then homogenized to form a uniform. 

1 0 smooth nonparticulate proteinaceous mixture. 
Suitable homogenizing means include high 
speed mixing, grinding, homogenizing device 
and the like. 
The pH of the homogenized slurry is then 

7 5 adjusted to about 5.3 to 7.0. The pH is 

selected to duplicate the pH of natural cheese 
in the corresponding cheese-like product to be 
produced. For example, a cheese-Kke spread 
or cream cheese may desirably have a pH of 

20 about 5.5 to 6.0 while a semi-soft or hard 
cheese-like may desirably have a pH of about 
5.3 to 6.5. Any suitable basic means as 
described above may be employed to adjust 
thepH. 

25 Sufficient flavors may be blended with the 
homogenized slurry to impart a desired 
cheese-like flavor. Suitable flavoring means 
include natural flavors, artificial flavors, reac- 
tion products, seasoning and the like which 

30 combine to provide a "cheese flavor". The 
selection of such flavors is well-known to 
those skilled in the food and flavor art. The 
amount of flavor added will depend upon the 
type of flavor and the flavoring means but 

35 usually will range between about 0.1 to 30 
percent by weight based on the dry weight of 
the homogenized solids. 

The homogenized flavored solids may then 
be shaped to a desired form. Suitable shaping 

40 means include the use of plastic or metal 
moulds, animal or artificial casings and the 
like as are well-known for this purpose. To 
avoid subsequent swelling or foaming, it is 
desirable to remove air which has been incor- 

45 porated during processing. Deaeration is sim- 
ply accomplished by any suitable vacuum 
means. 

In a preferred mode of this process, fat is 
blended with the homogenized solids to simu- 

50 late fat-containing natural cheese products, 
such as cheese spreads, hard cheese and the 
like. Such fats or oils include saturated or 
unsaturated fats from animal or plant sources 
which are either in liquid or solid form at 

55 about 20°C. Preferably the fats are the unsat- 
urated types from plant sources. The most 
preferred fats include soybean oil, corn oil, 
safflowerseed oil, peanut oil and the like. 
About 1 0 to 30 percent fat by weight based 

60 on the dry weight of the homogenised solids 
is blended with the solids. Preferably about 
20 to 25 percent fat by weight based on the 
dry weight of the solids is blended therewith. 
To insure uniform blending of the fats with 

65 the homogenised solids, it is preferable to 



maintain the temperature during blending at 
about 60°C. 

(n order to prepare cheese-like products 
having semi-soft to hard cheese-like textures, 

70 the shaped mixture is heated for a sufficient 
period of time to set the protein in a stable, 
firm physical form. The temperature and heat- 
ing period selected have a direct influence on 
the firmness and the moisture content (dry- 

75 ness) of the finished product. Preferably the 
shaped mixture is heated to an internal tem- 
perature of about 70°C to 100°C. The use of 
temperatures from about 82X to 95°C for 
about 30 to 60 minutes result in hard tex- 

80 tured products. Lower temperatures of from 
about 70° to 80 X for similar heating periods 
result in a softer textured product. A suitable 
temperature and heating period thus can be 
selected to produce a product having the 

85 desired texture and moisture content. 

Other ingredients may be added to the 
homogenized solids to improve the color, melt- 
ability, mouthfeel, taste or texture of the 
cheese-like product. Such ingredients include 

90 vegetable gums, artificial and natural color- 
ants, casein, albumin, preservatives, salts, 
starch and the like which are well-known for 
these purposes. 

The following examples further illustrate the 

95 present invention and are not intended to limit 
the breadth described above. 

EXAMPLE 1 
This example illustrates the preparation 

I 00 from soybeans of a cheese analog with a hard 

cheese-like texture. 

Whole, full-fat soybeans (22.7 kilograms) 
were ground in a Fitz mill to pass through a 
0.125 inch screen opening and then added to 

105 an aqueous mixture at pH 1.7 containing 
272.7 kilograms water, 7.2 kilograms phos- 
phoric acid (85%, food grade), 1 14 grams 
sodium sulfite and 28 grams of an antifoam- 
ing agent (this mixture contains about 7.6 

1 1 0 weight percent soybeans based on the total 
weight of the slurry), After mixing, the pH of 
the slurry rose to pH 2.2. The aqueous slurry 
was then passed through an in-line shearing 
device (Tekmar Dispenser type OR-3-61 6, 

I I 5 Tekmar Co. Cincinnati, Ohio) having three 

(coarse, medium and fine) grinding heads and 
into a holding tank. The pH of the sheared 
slurry was then adjusted to pH 4.6 by the 
addition of 10 weight percent aqueous so- 

120 dium hydroxide to precipitate the protein. The 
insoluble portion containing precipitated pro- 
tein and other insoluble constituents was then 
separated from the soluble portion of the 
slurry by centrifugation. The separated solids 

125 contained about 83 weight percent water. The 
separated solids were then passed through an 
homogenizer (Manton Gaulin type 15M8TRA) 
to produce a smooth textured uniform mix- 
ture. The pH of the homogenized mixture was 

130 adjusted to pH 5.8 by the addition of 10 
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weight percent sodium hydroxide. 

Four hundred grams of the resulting mix- 
ture were heated to about 71 °C and blended 
with 95 ml water, 80 grams melted Crisco 

5 (hydrogenated soybean oil, 75 a C), 2.5 grams 
of hydrated calcium carageenan in 60 ml 
water and 92 grams of cheese flavors. The 
mixture was blended for 30 minutes to a 
uniform smooth consistency. The mixture was 

1 0 then deaerated in vacuo, moulded and heated 
in a steam bath for 45 minutes (the internal 
temperature reached 90°C during the last 10 
minutes of heating) to form a stable shaped 
form. After cooling, the shaped product was 

1 5 removed from the mould. The resulting 

cheese analog had the texture, mouthfeel and 
flavor of a hard cheese similar to cheddar 
cheese. 

20 EXAMPLE 2 

This example illustrates the preparation 
from peanuts of a cheese analog having a 
semi-hard cheese-like texture. 

Raw, whole, blanched, full-fat peanuts (500 
25 grams) were added to 3000 ml of water 

which had been previously adjusted to pH 1.6 
by the addition of 54 ml of phosphoric acid 
(85%, food grade). This mixture contained 
about 14.3 weight percent peanuts based on 
30 the total weight of the slurry. The aqueous 
mixture was then subjected to shear condi- 
tions using a submerged grinder (Tekmar type 
SD-45) for 10 minutes to comminute the 
peanuts and form a uniform non-particulate 
35 slurry. After grinding, the pH of the slurry was 
2.1 . The pH of the sheared slurry was then 
adjusted to pH 4.^ by the addition of 10% 
aqueous sodium hydroxide to precipitate the 
protein and other insoluble constituents. The 
40 insoluble portion was filtered from the slurry 
and collected onto layers of cheese cloth with- 
out squeezing. Two hundred ml of water were 
added to the separated mixture to adjust the 
solids content to about 28 weight percent. 
45 The resulting solids were passed through a 
hand homogenizer to produce a uniform, 
smooth-textured mixture. The pH of the homo- 
genized mixture was adjusted to pH 5.8 by 
the addition of 10 weight percent aqueous 
50 sodium hydroxide. The moist solids were then 
heated to 50 "C and 35 grams of melted 
Crisco were added with constant stirring. 
After about 5 minutes, 1 .0 gram of hydrated 
calcium carageenan was added and fol- 
55 lowed by the addition of 30 grams of cheese 
flavor. After the ingredients were uniformly 
blended, the mixture was placed in a metal 
mould and heated in a steam bath for 45 
minutes. The internal temperature of the mix- 
60 ture reached about 90°C during heating. The 
mixture was cooled and the shaped product 
removed from the mould. The resulting 
cheese analog had the texture, mouthfeel and 
flavor of a semi-hard cheese similar to Colby 
65 cheese. 



EXAMPLE 3 

This example illustrates the preparation 
from soybeans of cheese analogs having tex- 
tures similar to various types of cheese. 

70 Whole, full-fat soybeans (22.7 kilograms) 
were added to an aqueous mixture at about 
pH 1.65 containing 272.7 kilograms water 
6 36 kg of phosphoric acid (38%, food grade) 
and 1 1 4 grams of sodium sulfite (this mixture 

75 contains about 7.6 weight percent soybeans 
based on the total weight of the mixture). The 
entire mixture was then passed through an in- 
line shearing device (Tekmar Disperser type 
DR-3-616) to reduce the size of the soybeans 

80 to a fine particle size. The insoluble portion of 
the sheared mixture containing insoluble cellu- 
lar material (fiber, carbohydrates) was separ- 
ated by centrifugation from the soluble por- 
tion containing protein, fats and other soluble 

85 constituents. The pH of the soluble portion 
was adjusted to pH 4.6 by the addition of 
aqueous sodium hydroxide (50%, 757 ml) to 
precipitate protein and other constituents in- 
soluble at this pH. The precipitated insoluble 
90 solids were removed from the mixture by 
centrifugation and washed in the centrifuge 
with 272.7 kg of water. The separated solids, 
about 22 kilograms, had a moisture content 
of about 68 weight percent. The solids were 
95 analyzed and found to contain the following 
on a weight percent basis: 

Protein 57.8 
Fat 346 
1 00 Carbohydrates (by difference) 7.6 

A. Preparation of a cheese analog similar to 
cream cheese 

Four hundred grams of the separated solids 

105 prepared above were vigorously agitated in a 
laboratory blender to a smooth uniform con- 
sistency. The pH of the agitated solids was 
adjusted to pH 6.0 by the addition of 10 
weight percent aqueous sodium hydroxide. 

1 1 0 The mixture was then moulded and refriger- 
ated to serving temperature. The product was 
creamy, smooth and bland in taste similar in 
texture to cream cheese. 

1 1 5 S. Preparation of a cheese analog similar to 
flavored cream cheese spread 

Four hundred grams of the separated solids 
prepared above were vigorously agitated in a 
laboratory blender to a smooth uniform con- 

1 20 sistency. The pH of the agitated solids was 
adjusted to pH 5.5 using 10 weight percent 
aqueous sodium hydroxide. Eighty grams of 
artificial cheese flavors was uniformly blended 
with the mixture. The product was moulded 

125 and refrigerated to serving temperature. The 
cheese analog was creamy smooth with a 
good cheese flavor similar to flavored cream 
cheese spreads. 
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C. Preparation of a cheese analog similar to 
processed cheese spread 

Four hundred grams of the separated solids 
prepared above were vigorously agitated in a 
5 laboratory blender to a smooth uniform con- 
sistency. The pH of the agitated solids was 
adjusted to pH 6.1 by the addition of 20 
weight percent aqueous trisodium phosphate. 
The mixture was heated to about 60 °C. Eighty 

10 grams of melted Crisco fat and 1 gram of 

Keltrol F (xanthan gum) were blended with the 
mixture. Then 80 grams of natural and artifi- 
cial cheese flavors and about 1 80 ml of water 
were blended with the mixture. The mixture 

1 5 was heated to 60°C and mixed for 1 6 min- 
utes. The product was moulded and refriger- 
ated to serving temperature. The cheese ana- 
log had the texture similar to processed 
cheese spreads. 

20 

D. Preparation of a cheese analog similar to 
commercial soft cheese. 

One thousand grams of the separated solids 
prepared above were vigorously agitated in a 

25 laboratory blender to a smooth uniform con- 
sistency. The pH of the agitated mixture was 
adjusted to pH 5.3 by the addition of 20 
weight percent trisodium phosphate. To the 
mixture there was then added 1 2 grams of 

30 sodium chloride and 94.8 grams of artificial 
and natural cheese flavors. The mixture was 
blended for about 30 minutes. The product 
was deaerated in vacuo, moulded and heated 
in a steam bath for 45 minutes. The internal 

35 temperature of the analog reached about 
90°C during heating. The product was refri- 
gerated to serving temperature. The cheese 
analog had a medium firm texture which did 
not cut clean with a knife and was similar to a 

40 commercial soft cheese. 

CLAIMS 

1 . A process for preparing cheese-like an- 
alogs, which comprises 
45 (a) forming an aqueous slurry containing a 
full-fat oleaginous seed material having a pH 
below about 3.5; 

(b) subjecting the aqueous slurry to shear 
conditions sufficient to disrupt the natural 

50 cellular structure and reduce the particle size 
of the oleaginous seed material; 

(c) adjusting the pH of the resulting 
sheared aqueous slurry to the oleaginous seed 
protein's isoelectric point to precipitate the 

55 protein; 

(d) separating the entire insoluble portion 
of the slurry from the soluble portion; 

(e) homogenizing the insoluble portion of 
the slurry to a uniform nonparticulate consis- 

60 tency; 

(f) adjusting the pH of the homogenized 
slurry to about pH 5.3 to 7.0; and 

(g) blending sufficient flavouring agents 
with the homogenized slurry to produce a 

65 cheese-like flavour. 



2. A process according to Claim 1 wherein 
the aqueous slurry contains 5 to 20 percent 
oleaginous seed material by weight based 
upon the total weight of the slurry. 

70 3. A process according to Claim 1 or 2 
wherein the oleaginous seed material is le- 
guminous seed. 

4. A process according to Claim 3 wherein 
the leguminous seed is soybean. 

75 5. A process according to any preceding 
claim, wherein the full-fat oleaginous seed 
material in the slurry is comminuted. 

6. A process according to any preceding 
claim wherein 0.1 to 30 percent of flavouring 

80 agents, by weight based on the dry weight of 
homogenized solids, are blended with the 
homogenized solids. 

7. A process according to any claim pre- 
ceding wherein fat is blended with the homo- 

85 genized slurry. 

8. A process according to Claim 7 wherein 
1 0 to 30 percent fat, by weight based on the 
dry weight of homogenized solids, is blended 
with the homogenized slurry. 

90 9. A process according to claim 7 or 8 
wherein the fat-containing blend is heated to 
about 60°C. 

10. A process according to any preceding 
claim further comprising shaping the homo- 

95 genized flavoured solids to a desired form. 

11. A process according to Claim 1 0 
wherein the shaped solids are heated to set 
the protein in a stable physical form. 

12. A process according to Claim 10, 

1 00 wherein fat is blended with the homogenized 
slurry, the fat-containing blend is heated to 
about 60°C and the shaped solids are heated 
to an internal temperature of about 70°C to 
100°C. 

1 05 13. A process according to Claim 1 2 
wherein the shaped solids are heated to an 
internal temperature of about 70°C to 80°C 
for a sufficient period of time to form a semi- 
soft cheese-like analog. 

110 14. A process according to Claim 1 2 
wherein the shaped solids are heated to an 
internal temperature of about 82° to 95°C for 
a sufficient period of time to form a hard 
cheese-like analog. 

115 15. A process according to any preceding 
claim, wherein the sheared aqueous slurry is 
clarified before its pH is adjusted to the iso- 
electric point of the protein. 

16. A process according to Claim 1 , sub- 
1 20 stantially as described in Example 1 , 2, 3A, 

3B, 3C, or 3D. 

17. A synthetic cheese-like foodstuff pro- 
duced by a process claimed in any preceding 
claim. 

1 25 18. A cream cheese analog produced by a 
process claimed in Claim 1 . 

19. A cheese spread analog produced by 
a process claimed in Claim 9. 

20. A semi-soft cheese analog produced 
1 30 by a process claimed in Claim 1 3. 
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